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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(6), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 2/6/07 
has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-9 an 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Moyer, U.S. Patent 6,775,727, in view of Kendall, U.S. Patent 6,836,816. 

4. As per claim 1 , Moyer teaches a data processor comprising: 

a. A processor: [CPU 14, fig. 1 .] 

b. A first storage device: [System Memory(s) 20, 22 and/or 24, fig. 3.] 
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c. And a second storage device connected between said processor and said 
first storage device: [Cache 18, fig. 3.] 

d. Wherein when a predetermined data required by said processor does not 
exist in said second storage device, a plurality of data corresponding to one line 
of said second storage device, including said predetermined data are read from 
said first storage device and transferred to a certain line of said second storage 
device by burst transfer: [Col. 3, lines 10-53.] 

e. Whereby when an interrupt request occurs during said burst transfer, said 
burst transfer is suspended and an interrupt processing is started: [Figs. 5 & 6, 
col. 6, lines 46-55, and more specifically explained on col. 6, line 56 to col. 7, line 
36. The control bits are set to allow interrupts to occur on burst transfers, 
including when the cache is reading data from memory.] 

Moyer does not teach an information register that stores information about a 
request for the predetermined data by said processor while said processor performs the 
interrupt processing, said information including information about a point at which said 
burst transfer is suspended. 

Kendall teaches a data processor comprising: 

f. An information register for keeping information about a point at which a 
burst transfer is suspended: [Kendal states, "When the interrupting request is 
finished, the suspended burst transfer can be resumed at block 78 by retrieving 
the originally requested quadword of data from cache and continuing the transfer 
with the previously untransferred words." Kendall further teaches that the data 
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cache is word addressable using the word count control to output bits A0-A1 (fig. 
4 and col. 3, lines 44-63). Therefore, it is inherent that information is stored in 
order to know where the burst left off. Furthermore, the storage location is 
inherently an information register, since it stores the information.] 
Kendall teaches that after returning from an interruption of a burst transfer, to 
continue the burst transfer where it left off instead of starting from the beginning. One of 
ordinary skill in the art would have recognized that this is advantageous since redundant 
transfer is not needed, i.e., there is no need to start the burst transfer over at the 
beginning. Therefore, it would have been obvious to one of ordinary skill in the art to 
combine the teachings of Kendall with those of Moyer to enable the burst transfer to be 
interrupted without the need to restart the transfer from the beginning upon returning 
from the interruption. 

5. As per claim 2, Moyer teaches the data processor according to claim 1 wherein 
said burst transfer suspended is restarted after the completion of said interrupt 
processing. [When a high priority interrupt occurs and halts the cache burst transfer, it is 
later resumed. Col. 6, lines 46-55. It is inherent that the interrupt processing is 
complete, since the original burst is resumed and the bus cannot perform the interrupt 
processing and original burst processing at the same time.] 

6. As per claim 3, Moyer teaches the data processor according to claim 2 wherein 
said burst transfer suspended is restarted only when returning to the original program in 
which said burst transfer is suspended. [The burst transfer is a component of an 
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inherent program that causes it to occur, therefore, when the burst transfer resumes, 
the program has also been returned too.] 

7. As per claim 4, Moyer teaches the data processor according to claim 2 wherein 
when a plurality of interrupt requests occur a plurality of interrupt processing are 
executed sequentially and, after the completion of the burst interrupt processing, said 
burst transfer suspended is restarted: [When a plurality of interrupt requests are 
received that meet the criteria set out by the control field encodings (shown in figs. 5 & 
6), the burst transfer will be interrupted a plurality of times. The burst transfer will then 
be resumed after the interrupt is handled, i.e., the interrupting transfer requests will 
each be handled, then the original, interrupted burst transfer will resume. Col. 6, line 46 
to col. 7, line 36.] 

8. As per claim 5, Moyer teaches the data processor according to claim 2, however 
fails to teach the data processor further comprising: wherein among said plurality of 
data, only data not read from said first storage device due to suspension of said burst 
transfer are read from said first storage device and transferred based on said 
information when said burst transfer is restarted. 

Kendall teaches a data processor comprising: 

g. Wherein among said plurality of data, only data not read from said first 
storage device due to suspension of said burst transfer are read from said first 
storage device and transferred based on said information when said burst 
transfer is restarted: [Kendall: Fig. 7, steps 76-78, and col. 5, lines 4-27.] 
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9. Given the similarities between claim 5 and claims 8 and 12, the arguments as 
stated for the rejection of claim 5 also apply to claims 8 and 12. 

10. As per claim 6, Moyer teaches the data processor according to claim 2 wherein 
said second storage device has a plurality of lines (Cache 18 has multiple lines, col. 3, 
lines 10-34), however fails to further teach wherein each line has information about a 
point at which said burst transfer is suspended and among said plurality of data, only 
data not read from said first storage device due to suspension of said burst transfer are 
read from said first storage device and transferred based on said information when said 
burst transfer is restarted. 

Kendall teaches a data processor comprising: 

h. Storing information about a point at which a burst transfer is suspended: 
[Kendal states, "When the interrupting request is finished, the suspended burst 
transfer can be resumed at block 78 by retrieving the originally requested 
quadword of data from cache and continuing the transfer with the previously 
untransferred words." Kendall further teaches that the data cache is word 
addressable using the word count control to output bits A0-A1 (fig, 4 and col. 3, 
lines 44-63). Therefore, it is inherent that information is stored in order to know 
where the burst left off. Furthermore, the storage location is inherently an 
information register, since it stores the information.] 

i. Wherein among said plurality of data, only data not read from said first 
storage device due to suspension of said burst transfer are read from said first 
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storage device and transferred based on said information when said burst 
transfer is restarted: [Fig. 7, steps 76-78, and col. 5, lines 4-27.] 
Kendall teaches that after returning from an interruption of a burst transfer, to 
continue the burst transfer where it left off instead of starting from the beginning. One of 
ordinary skill in the art would have recognized that this is advantageous since redundant 
transfer is not needed, i.e., there is no need to start the burst transfer over at the 
beginning. Therefore, it would have been obvious to one of ordinary skill in the art to 
combine the teachings of Kendall with those of Moyer to enable the burst transfer to be 
interrupted without the need to restart the transfer from the beginning upon returning 
from the interruption. 

While Moyer, in view of Kendall, teaches to store information regarding the point 
at which the burst transfer is suspended to allow the burst transfer to continue from 
where it was interrupted instead of starting the transfer over from the beginning, Moyer, 
in view of Kendall, fails to teach wherein each line of said second storage stores 
information about a point at which said burst transfer is suspended. 

However, Moyer, in view of Kendall, does not specifying where the information is 
stored, one of ordinary skill in the art would have recognized to store the information 
regarding the point at which the burst transfer is suspended in each line of the second 
storage since the second storage is a cache, which is used to stored data and has 
faster access times than other forms of memory. Furthermore, moving the location of 
where the information is to be stored to the cache is obvious to one of ordinary skill in 
the art, since merely moving a location of data is an obvious variation. 
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11. As per claims 9 and 13, given the similarities between claim 6 and claims 9 and 
13, the arguments as stated for the rejection of claim 6 also apply to claims 9 and 13. 

12. As per claim 7, Moyer teaches the data processor according to claim 1 wherein 
said burst transfer suspended is restarted when a certain line related to suspension of 
said burst transfer is accessed by said processor after said interrupt: [After a burst 
transfer has been suspended, the bus is used for the interrupting transfer, and later, the 
suspended burst transfer is resumed. When the suspended burst transfer is resumed, it 
will transfer a line from memory to the cache (cache burst read). The line transferred is 
a "certain line related to suspension of said burst transfer" because it is part of data to 
be transferred in the burst transfer that is interrupted. Col. 6, line 46 to col. 7, line 36.] 

13. As per claim 14, Moyer teaches the data processor according to claim 1, further 
comprising: a register (Control Register 56) to which a predetermined priority related to 
an interrupt factor is set, and a judgment unit (Logic Circuit 50) comparing a priority of 
said interrupt request (Col. 5, lines 21-46) with said predetermined priority set in said 
register, and judging, from the comparison result, whether said burst transfer is 
suspended or not. [Col. 4, line 65 to col. 5, line 57 describes the arbitration process, 
including the comparing of priorities using the Logic Circuit 50 to determine if the current 
burst transfer is to be interrupted or not.] 

14. As per claim 15, Moyer teaches the data processor according to claim 1, further 
comprising: a register to which permission or non-permission to suspend said burst 
transfer is set for each interrupt factor, wherein said burst transfer is suspended only 
when said interrupt request has an interrupt factor that is set so as to permit suspension 
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of said burst transfer. [Control field is a register that holds the permission information. 
Figs. 5 and 6, col. 6, line 46 to col. 7, line 36.] 

1 5. As per claim 16, Moyer teaches the data processor according to claim 1 wherein 
said interrupt request is executed after executing an instruction that is already fetched 
before an interrupt instruction corresponding to said interrupt request is fetched. [The 
processor executes many instructions prior to executing an interrupt instruction 
corresponding to said interrupt, which inherently means that many instructions have 
already been fetched before the interrupt or any corresponding interrupt instructions are 
executed. Examiner notes that any instructions fetched and executed prior to the 
interrupt being handled is sufficient to read on the limitations. Fig. 5 demonstrates that 
the processor performs fetching of instructions through transfers from the memory to 
cache.] 

16. Claims 10-11 and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Moyer, U.S. Patent 6,775,727 in view of Embedded Microprocessor 
Systems Design, by Kenneth Short, herein referred to as Short. 

17. As per claim 10, Moyer teaches the data processor according to claim 1 wherein 
said burst transfer suspended is restarted when interrupt processing is completed, 
however, it is not disclosed what causes the interrupting memory access to occur and 
thus does not teach an explicit interruption of the processor that causes a section of 
interrupt handling code to be executed (another interpretation of interrupt processing). 

18. Short teaches interrupt processing is well known in the art and used by 
processors to execute system operations among other operations. Short further 
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teaches that interrupts can be maskable and nonmaskable, wherein nonmaskable 
interrupts cannot be prevented from occurring. Short further teaches interrupts 
conclude with an EOI command byte which indicates the end of interrupt mode, i.e., the 
termination of interrupt processing (page 483, last paragraph, pages 491-494, section 
14.6, specifically, page 493, last two paragraphs and page 494, first two paragraphs. 
Adding the nonmaskable interrupts of Short to the system of Moyer would enable a 
burst transfer that reads data from memory and places it into the cache (see rejection of 
claim 1) to be interrupted for higher priority operations. Furthermore, Moyer teaches a 
system where burst transfers are interruptible and resumable. 

19. Adding the nonmaskable interrupts to the system of Moyer would cause higher 
priority interrupts handlers to be executed and enable the interruption of burst transfers. 
Furthermore, the interrupt handlers for the nonmaskable interrupts of Short include an 
EOI command, which indicates to terminate interrupt handling. It would have been 
obvious to one of ordinary skill in the art to add nonmaskable interrupts to the system of 
Moyer because, as Short teaches, it allows interruption of events for critical high priority 
interruptions (478-479). 

20. As per claim 1 1 , Moyer, in view of Short, teaches the data processor according to 
claim 10 wherein when a plurality of interrupt requests occur, a plurality of interrupt 
processing are executed sequentially and, when an instruction for terminating the last 
interrupt processing is detected, said burst transfer is restarted. [Short teaches nested 
interrupts are implemented. Pages 473-474, section 14.4.1 Interrupt Request. After a 
burst transfer is interrupted, Moyer teaches that it is resumed. Col. 6, lines 45-55.] 
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21 . As per claim 1 7, Moyer teaches the data processor according to claim 1 , 
however fails to further teach wherein instructions are processed in a pipeline having an 
instruction fetch stage fetching the instructions, a decode stage decoding the 
instructions fetched by the instruction fetch stage and an instruction execution stage 
executing the instructions decoded by the decoded stage, wherein an interrupt process 
is performed when said interrupt request occurs, and first and second processes are 
selectively performed in accordance with a priority of said interrupt request as the 
interrupt process, said first process including a process that said instruction execution 
stage executing an interrupt instruction corresponding to said interrupt request after 
executing an instruction that is already fetched before the interrupt instruction is fetched 
by the instruction fetch stage, and said second process including a process that said 
instruction stage executing the interrupt instruction before executing an instruction that 
is already fetched before the interrupt instruction is fetched by the instruction fetch stage 
and that is not yet executed by the instruction execution stage. 

22. However, Examiner takes Official Notice that implementing processors in a 
pipeline style is well known in the art and includes fetching, decoding and executing 
stages. 

23. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to implement the processor as a pipelined processor with a fetch, 
decode and execution stage since Examiner takes Official Notice implementing such a 
pipelined processor is well known in the art and used to improve instruction processing 
performed. 
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24. However, Moyer, in view of the Official Notice taken, fails to teach, wherein an 
interrupt process is performed when said interrupt request occurs, and first and second 
processes are selectively performed in accordance with a priority of said interrupt 
request as the interrupt process, said first process including a process that said 
instruction execution stage executing an interrupt instruction corresponding to said 
interrupt request after executing an instruction that is already fetched before the 
interrupt instruction is fetched by the instruction fetch stage, and said second process 
including a process that said instruction stage executing the interrupt instruction before 
executing an instruction that is already fetched before the interrupt instruction is fetched 
by the instruction fetch stage and that is not yet executed by the instruction execution 
stage: 

25. Short teaches 

j. Wherein an interrupt process is performed when said interrupt request 
occurs, and first and second processes are selectively performed in accordance 
with a priority of said interrupt request as the interrupt process: [Pages 481-483, 
Section 14.5.2 and 14.5.3 describes the prioritization of interrupts. Furthermore, 
Short teaches interrupt processing is well known in the art and used by 
processors to execute system operations among other operations. Short further 
teaches that interrupts can be maskable and nonmaskable, wherein 
nonmaskable interrupts cannot be prevented from occurring (pages 478-479). 
Adding the nonmaskable interrupts of Short to the system of Moyer would enable 
a burst transfer that reads data from memory and places it into the cache (see 
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rejection of claim 1) to be interrupted for higher priority operations. Also, Short 
teaches wherein the prioritized interrupts can be nested, thus a first interrupt 
would cause a first process to selectively performed and a nested second 
interrupt would cause a second processor to be selectively performed based on 
their respective priorities. (Page 473-474, section 14.4.1 and pages 500-501 , 
section 14.9.1) 

k. Said first process including a process that said instruction execution stage 
executing an interrupt instruction corresponding to said interrupt request after 
executing an instruction that is already fetched before the interrupt instruction is 
fetched by the instruction fetch stage: [In all conceivable instances there will be 
at least one instruction that is fetched before the interrupt occurs.] 
I. And said second process including a process that said instruction stage 
executing the interrupt instruction before executing an instruction that is already 
fetched before the interrupt instruction is fetched by the instruction fetch stage 
and that is not yet executed by the instruction execution stage: [Short teaches 
interrupts allow processing of the current instruction to complete before the 
interrupt instructions are processed. Page 502, paragraph 4. 
26. Adding the nonmaskable interrupts to the system of Moyer would cause higher 
priority interrupts handlers to be executed and be able to interrupt burst transfers. It 
would have been obvious to one of ordinary skill in the art to add nonmaskable 
interrupts to the system of Moyer because, as Short states, it allows interruption of 
events for critical high priority interruptions (478-479). 
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27. As per claim 18, given the similarities between claim 14 and claim 18, the 
arguments as stated for the rejection of claim 14 also apply to claim 18. 

28. Claims 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Moyer, U.S. Patent 6,775,727, in view of Embedded Microprocessor Systems Design, 
by Kenneth Short, herein referred to as Short and further in view of Kendall, U.S. Patent 
6,836,816. 

29. As per claim 19, Moyer, teaches a data processor comprising: 
m. A processor; [CPU 14, fig. 1.] 

n. A first storage device; [System Memory(s) 20, 22 and/or 24 33, fig. 3.] 
o. And a second storage device connected between said processor and said 
first storage device: [Cache 18, fig. 3.] 

p. Wherein when a predetermined data required by said processor does not 
exist in said second storage device, a plurality of data corresponding to one line 
of said second storage device, including said predetermined data, are read from 
said first storage device and transferred to a certain line of said second storage 
device by burst transfer: [Col. 3, lines 10-53.] 

q. Moyer teaches where burst transfers can be interrupted and resumed 
depending on priorities described in the control field (figs. 5 & 6, col. 6, lines 46- 
55), but does not specifically disclose wherein: 

r. And when a first branch instruction is detected during a first burst transfer 
in the process of executing a first program, said first burst transfer is suspended 
as a branch target is executed: 
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s. And said data processor further comprising a register for keeping a first 
information about a point at which said first burst transfer is suspended, wherein 
upon completion of execution of said second program, said first burst transfer 
suspended is restarted based on said first information: 

30. Short teaches interrupt processing is well known in the art and used by 
processors to execute system operations among other operations. Short further 
teaches that interrupts can be maskable and nonmaskable, wherein nonmaskable 
interrupts cannot be prevented from occurring (pages 478-479). Adding the 
nonmaskable interrupts of Short to the system of Moyer would enable a burst transfer 
that reads data from memory and places it into the cache (see rejection of claim 1) to be 
interrupted for higher priority operations. Also, Short teaches wherein the prioritized 
interrupts can be nested, thus a first interrupt would cause a first process to selectively 
performed and a nested second interrupt would cause a second processor to be 
selectively performed based on their respective priorities. (Page 473-474, section 
14.4.1 and pages 500-501, section 14.9.1) Lastly, Short teaches wherein an interrupt 
causes a branch to an Interrupt Service Routine (ISR), which is reached via a branch 
instruction. 

31 . Adding the nonmaskable interrupts to the system of Moyer would cause higher 
priority interrupts handlers to be executed and be able to interrupt burst transfers. It 
would have been obvious to one of ordinary skill in the art to add nonmaskable 
interrupts to the system of Moyer because, as Short states, it allows interruption of 
events for critical high priority interruptions (478-479). 
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32. However, Moyer, in view of Short, fails to teach said data processor further 
comprising a register for keeping a first information about a point at which said first burst 
transfer is suspended, wherein upon completion of execution of said second program, 
said first burst transfer suspended is restarted based on said first information. 

33. However Kendall teaches a data processor comprising: 

t. An information register for keeping information about a point at which a 
burst transfer is suspended: [Kendal states, "When the interrupting request is 
finished, the suspended burst transfer can be resumed at block 78 by retrieving 
the originally requested quadword of data from cache and continuing the transfer 
with the previously untransferred words." Kendall further teaches that the data 
cache is word addressable using the word count control to output bits A0-A1 (fig. 
4 and col. 3, lines 44-63). Therefore, it is inherent that information is stored in 
order to know where the burst left off. Furthermore, the storage location is 
inherently an information register, since it stores the information.] 
u. Wherein upon completion of execution of said second program, said first 
burst transfer suspended is restarted based on said first information.: [Fig. 7, 
steps 76-78, and col. 5, lines 4-27.] 

34. Kendall teaches that after returning from an interruption of a burst transfer, to 
continue the burst transfer where it left off instead of starting from the beginning. One of 
ordinary skill in the art would have recognized that this is advantageous since redundant 
transfer is not needed, i.e., there is no need to start the burst transfer over at the 
beginning. 
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35. Therefore, it would have been obvious to one of ordinary skill in the art to 
combine the teachings of Kendall with those of Moyer to enable the burst transfer to be 
interrupted without the need to restart the transfer from the beginning upon returning 
from the interruption. 

36. As per claim 20, Moyer, in view of Short and Kendall, teaches the data processor 
according to claim 19 wherein, when a second branch instruction is detected during a 
second burst transfer in the process of executing said second program, said second 
burst transfer is suspended and a third program as a branch target is executed, said 
data processor further comprising another register for keeping a second information 
about a point at which said second burst transfer is suspended, wherein upon 
completion of execution of said third program, said second burst transfer suspended is 
restarted based on said second information. [Short teaches nested interrupts, which are 
prioritized and a second interrupt (branch instruction) will interrupt the first ISR's 
processing if the second interrupt has a higher priority. (Pages 500-501, section 14.9.1 
describes priorities and pages 473-474, section 14.4.1 describes nested interrupts.) 

Response to Arguments 

37. Every argument made by the applicant was copied verbatim from the last 
submission made by the applicant. If the applicant is curious as to how the examiner 
responds to these arguments, it is advised that the previous officeaction be read. 

38. The only change to the claims revolves around moving the limitation pertaining to 
a data register that holds information regarding to the point at which burst transfer was 
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suspended from the dependent claims to the independent claims. However, this claim 
limitation was rejected by the combination of Moyer and Kendall in previous office 
actions. Since the applicant never argued this aspect of the rejection in previous or 
current responses, it is assumed to still be valid and is now applied to the independent 
claims. 



Conclusion 

39. This is a request for continuation of the application. All claims are drawn to the 
same invention claimed in the earlier application and could have been finally rejected on 
the grounds and art of record in the next Office action if they had been entered in the 
earlier application. Accordingly, THIS ACTION IS MADE FINAL even though it is a first 
action in this case. See MPEP § 706.07(b). Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no, however, event will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 



5534. The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on 571-272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



examiner should be directed to Ryan P. Fiegle whose telephone number is 571-272- 



Ryan P Fiegle 
Examiner 
Art Unit 2183 




